Abstract. We bound the Z ′ tc coupling using the D 0 −D 0 meson mixing system. We obtained such coupling which is less than 5.75×10 −2 . We have studied the Z ′ boson resonance considering single top production in the e + e − → Z ′ → tc process. We obtained the number of events which is expected to be less than 10 7 at the International Linear Collider scenario. We get a branching ratio of the order of 10 −2 for the Z ′ → tc decay.
Introduction.
Many extensions of the Standard Model (SM) predict the existence of an extra U ′ (1) gauge symmetry group and its associated Z ′ boson which has been object of extensive phenomenological studies [1] . This boson can induce flavor changing neutral currents (FCNC) at tree level through Z ′ q i q j couplings where q i and q j are up or down-type quarks. The flavorviolating parameters must fulfill experimental constraints on FCNC [2] . We focus on the Z ′ virtual effects we may analyze the impact of the FCNC through the single top quark production. We can use the mass difference ∆M D of the D 0 − D 0 mixing observed by the Babar and Belle collaborations to bound the strength of these couplings.
The
(1)
is the weak neutral current and J µ 2 represents the new weak neutral current given as
Since the interaction between the bosons Z 1 and Z 2 is too weak to be considered, there is no mixing between them, consequently their mass eigenstates are Z 0 and Z ′ respectively. Let us consider the ǫ u L,Rij matrix for the sector of quarks type up. Some models assume this matrix as flavor diagonal and non-universal. The FCNC couplings in the mass eigenstates basis can be read off as
3. Bounding the
From the unitary property of the V L,R matrices
provided that ǫ tt ≪ 1. For simplicity we assume Ω's as real and
The tree-level amplitude can be written as
M tree amplitude can be related to a four-quark effective vertex accounted by the effective Lagrangian:
where a 1/4 factor has been introduced to compensate Wick contractions. The Q i are dimensionsix effective operators. Analogously, the one-loop level amplitude is given by:
After some algebra we arrive at the M box amplitude which can be related to a four-quark effective vertex accounted by the effective Lagrangian:
where a 1/4 factor has been introduced to compensate Wick contractions; f (x) and g(x) are loop functions given as
ef f + L box ef f and M D is the D 0 meson mass. Using the modified vacuum saturation approximation [4] we have:
We used the relation in (5) 
Taking m Z ′ = 1 TeV we obtain a bound |Ω tc Ω tu | < 3.31 × 10 −4 , moreover, we assume that Ω tc = 10 Ω tu , as it occurs for the absolute values of U ts , U td elements in the CKM matrix. We found that |Ω tc | < 5.75×10 −2 and |Ω tu | < 5.75×10 −3 , which are of the same order of magnitude approximately than those obtained in Ref. [3] .
4.
The process e + e − → Z ′ → tc at ILC collider. We only take the average of the chiral charges; the different values for the charges are:
and 
For the decay width Γ(Z ′ → tc) we obtain Γ(Z ′ → tc) = (2m
We can predict around 10 7 events just at the resonance for the E 6 model. For the sequential Z model it is expected to obtain around 10 6 events. For the average of the two models, it is expected around 10 5 events. We obtain that the associated branching ratio is of the order of 10 −2 . The production of around 10 4 tc events predicted in Ref. [3] , or similar results in Ref. [5] , predicted for the Compact Linear Collider calculated at the resonance, can be compared with our predictions and find that ours are bigger in 1 and 3 orders of magnitude for the average and the E 6 model, respectively. We found that it will be produced around 10 3 tc events for a Higgs mass of the order of top quark mass, which is two orders of magnitude less than the average prediction, calculated at the resonance. In relation to the values we have found for the branching ratios Br(Z ′ → tc) ∼ 10 −2 and Br(Z ′ → tu) ∼ 10 −4 calculated at the resonance, we can mention that these values are one order of magnitude less restrictive than corresponding branching ratios obtained in the model 3-3-1 [6] .
Conclusions.
We have bounded the strength of the flavor-violating Z ′ tc coupling using the experimental results coming from the D 0 − D 0 meson mixing system. For a m Z ′ = 1 TeV we found that |Ω tc | < 5.75 × 10 −2 . We have calculated the cross section for the e + e − → Z ′ → tc process in the ILC collider scenario; where we found an estimation around 10 7 events for a luminosity of 500 fb −1 in the context of Z ′ boson predicted by the E 6 model. According to our results the tc flavor violation effect mediated by a Z ′ boson from the E 6 model is more favorable of being observed than that predicted in the sequential model one. This behavior is also repeated for the branching ratio of the Z ′ → tc decay.
